I n 2014, 1278 Health Resources and Services Administration (HRSA)-supported Health Center Program grantees served 22.9 million patients, constituting a critical portion of the primary care safety net for vulnerable patients. 1 Organizations such as the HRSA have encouraged and supported HC adoption of the patient-centered medical home (PCMH) model, [2] [3] [4] which aims to provide comprehensive and coordinated patient-centered care, deliver accessible services, and focus on quality. Therefore, it has the potential to improve the care experience and the quality of care, and to reduce emergency room visits, hospital admissions, and total cost. [5] [6] [7] [8] It is important to identify potential ways to increase the capability of HCs to serve as PCMHs, and specifically to identify key characteristics associated with PCMH capability in HCs. Previous studies have examined similar questions in a variety of settings using different outcomes, including: medical home processes, [9] [10] [11] capacity, 12, 13 and infrastructure, 14, 15 care management processes, 16 structural capabilities, 17, 18 program implementation progress index, 19 and the percentage point or the level of recognition achieved on the National Committee on Quality Assurance (NCQA) PCMH standards. [20] [21] [22] [23] These studies have identified a few characteristics associated with medical home capability, such as practice size, type, and ownership, external incentives, organizational relationships, health information technology (HIT), and patient and neighborhood demographics and socioeconomic characteristics. Other studies have identified characteristics associated with individuals' access to care that are consistent with the principles of the medical home, such as patient age, race/ ethnicity, insurance type, household income, primary language, disease burden, and neighborhood characteristics. [24] [25] [26] However, these studies are limited in their ability to identify specific characteristics associated with PCMH capability in HCs and the magnitude of their impact. Most studies have focused on non-HCspecific settings such as physician organizations, family medicine practices, and Veterans Health Administration clinics, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] which differ from HCs in financing, patient populations, payer mix, disease burden, and surrounding communities. To our knowledge, only one study has been conducted in HCs, among 50 safety net clinics in New Orleans. 23 In addition, previous studies have focused on a few primary predictors of interest (e.g. practice size, practice type, external incentives) rather than capturing a broad scope of characteristics in a single study.
Therefore, we drew a sample from a national database of HCs and built a conceptual model to identify characteristics important for PCMH capability in HCs. We assessed PCMH capability using a validated medical home scale developed for safety net clinics 27 and measured HC, patient, neighborhood, and regional characteristics by combining different data sources. This study helps HCs and policymakers identify strategies that are most effective for promoting PCMH adoption.
METHODS

Study Sample and Data Source
We identified 1014 HCs that were funded by the HRSA Community Health Center (CHC) programs [i.e. Section 330(e) of the Public Health Service Act] using data from the 2009 Uniform Data System (UDS), a database that tracks information for Section 330 grantees. 28 Among these, 749 (74%) completed the 2009 Commonwealth Fund National Survey of Federally Qualified Health Centers, 29 which generated scores on a scale from 0 to 100 as a measure of PCMH capability. 27 We then merged these data with data extracted from the 2007-2011 American Community Survey, 30 2007 HRSA-American Medical Association physician data, 31 Compared with the 706 HCs included in the analysis, the 308 excluded HCs tended to have fewer patients, more medical visits per physician full-time equivalent (FTE), and a greater number of younger, minority, and homeless patients, and were located in Primary Care Service Areas (PCSAs) with a larger proportion of minority population (Supplemental Table 1 ).
Measuring Patient-Centered Medical Home (PCMH) Capability
Our measure of PCMH capability reflects ratings from HC leaders on the presence and effectiveness of organizational structures and clinical processes that are consistent with the PCMH model. It was assessed by executive directors via the 2009 Commonwealth survey and was scored by the Safety Net Medical Home Scale (SNMHS), a validated scale developed in safety net clinics. 27, 29 SNMHS included aspects that were of particular importance to safety net clinics, such as providing timely specialty care for uninsured patients and providing language services for patients with limited or no English proficiency. 32 The scale generated scores on a scale of 0 (worst) to 100 (best) for six PCMH subscales: access and communication, patient tracking and registry, care management, test and referral tracking, quality improvement, and external coordination (Supplemental Table 2 ). The overall PCMH capability was measured by the total score, calculated as the mean of the six PCMH subscale scores.
Measuring Health Center, Patient, Neighborhood, and Regional Characteristics
We built a conceptual model based on previous studies to identify characteristics that are likely to be associated with PCMH capability. Though characteristics were extracted from different data sources, they were all analyzed at the HC level. Table 1 provides a list of the characteristics that we were able to assess, along with the references, the measures used, the expected association with PCMH capability, and the data sources.
Some of the variables we used reflect operating characteristics of HCs, including the presence of an electronic health record, financial performance incentive, and hospital affiliation. While we investigated these factors because we believe that they are important for supporting HCs in becoming medical homes, these characteristics are separate and distinct from the measure of PCMH capability used in the study. Presence of an EHR (yes or no). Although having an EHR may facilitate PCMH capabilities such as generating lists of patients by diagnosis, it is not necessary for the generation of such lists, which can, for example, be generated from a practice's billing records. In fact, in our study, 67% of HCs without an EHR reported that they could accomplish this task Bwithin 24hours^.
Financial Performance Incentive (0-10). The financial performance incentive was based on the availability of financial incentives for five targeted activities: achieving high patient satisfaction, achieving a certain clinical care target, participating in quality improvement (QI) activities, managing patients with chronic diseases or complex needs, and using information technology (IT). For each incentive type, the HC received one point if the incentive was available to the clinic and another point if it was available to the individual provider; thus the scale ranged from 0 to 10 (2 points per type × 5 types). While some of the incentives encouraged activities that are core aspects of the PCMH in our scale (e.g. QI), we believe that the presence of financial incentives for those activities is distinct from actually conducting effective activities. Therefore, we examined financial incentive as an independent variable.
Hospital Affiliation (0-6). Hospital affiliation was based on the availability of six types of relationships with local hospitals: referral of patients to specialist/subspecialist care, admitting privileges, receiving referrals from the hospital, serving as a residency training site for the hospital, hospital support of QI activities, and hospital support of IT adoption/ use. The HC received one point for each available affiliation type, and thus the scale ranged from 0 to 6. Similar to financial performance incentives, we believe that affiliation with local hospitals is distinct from providing well-coordinated care with external providers, and therefore we examined hospital affiliation as an independent variable.
Results did not differ when financial performance incentive and hospital affiliation were examined individually rather than as summary scales.
Statistical Analysis
We examined cross-sectional associations between HC, patient, neighborhood and regional characteristics, and PCMH capability using generalized estimating equation (GEE) models to account for the clustering effect of clinics within states. We modeled each outcome with each covariate in bivariate analyses and excluded those that had no significant relationship with any outcomes in multivariate analyses. We used a p-value less than 0.2 as the selection criterion 33 and adjusted it to 0.029 (=0.2/7) to account for multiple hypothesis testing. 34 After the selection of variables, we fitted multivariate models for each of the seven outcomes. Results did not differ when all covariates were included in the models. Because EHR adoption in HCs has increased substantially since 2009, 35, 36 we performed subgroup analyses among 310
HCs with an EHR to examine whether the characteristics associated with PCMH capability differed for this group. We interpreted the results as the point change in PCMH scores given one unit increase for the continuous variable (e.g. one additional type of financial performance incentive) or given HCs in group A versus group B for the categorical variable (e.g. having an EHR vs. no EHR). For reference, HC A would have a total PCMH score one point higher than HC B if HC A provided regular/well visits during weekends while HC B did not. Previous studies have found that a onepoint higher total PCMH score was associated with a $0.23 (0.5%) higher operating cost per patient per month 37 and a 0.07% higher rate for diabetes control. 38 All statistical tests were two-sided. Analysis was performed with SAS software version 9.3(SAS Institute Inc., Cary, NC). The University of Chicago Institutional Review Board designated this study as exempt from review.
RESULTS
Study Sample
On average, the 706 HCs included in the analysis served 19,085 patients annually, with 46.0% minority patients, 32.6% Medicaid patients, and 37.9% uninsured patients types of financial performance incentives (maximum possible = 10) and had an average of 2.9 (SD = 1.3) types of hospital The mean of the total PCMH score was 61.8 (SD = 12.0). Among PCMH subscales, care management had the lowest score (mean = 49.6, SD = 18.6) and test and referral tracking had the highest score (mean = 70.5, SD = 23.5).
Bivariate Associations Between Characteristics and PCMH Capability
In bivariate analyses (Table 3) , having an EHR was associated with higher total PCMH score and higher scores for all PCMH subscales. In addition to having an EHR, other characteristics associated with high PCMH capability included more types of financial 39 indicates how much of the variance in outcomes could be explained by the covariate set. For example, all the characteristics listed in the left column can explain 36 % of the variance in total PCMH score within the sample performance incentives, more types of affiliations with local hospitals, location in certain US census divisions, and HC location in a state with state-supported PCMH activities in 2009. Abbreviations: PCMH patient-centered medical home, EHR electronic health record, FTE full-time equivalent, FPL federal poverty level, PCP primary care physician, HC health center, PCSA primary care service area * p < 0.05, ** p < 0.01, *** p < 0.001 † In subgroup analyses, as in the main analyses, we first conducted bivariate models to select variables. The following variables were removed from the multivariate models due to non-significant findings in bivariate analyses after adjusting for multiple hypothesis testing: medical visits per physician FTE, % female patients, % minority patients, % patients ≤100 % FPL, % homeless patients, % uninsured patients, PCSA-level % population less than high school education, and % unemployed population ‡ Reference group was HC location in a state without state-supported PCMH activities in 2009 § Reference group was East South Central ¶ Marginal R-squared (range 0-1) 39 indicates how much of the variance in outcomes could be explained by the covariate set. For example, all the characteristics listed in the left column can explain 16 % of the variance in total PCMH score within the subgroup sample (i.e. HCs with an EHR)
Multivariate Associations Between Characteristics and PCMH Capability
In multivariate analysis (Table 4) , the presence of an EHR was the strongest correlate with high PCMH capability among all of the examined characteristics. Having an EHR was associated with an 11.7-point (95% confidence interval, CI 10.2-13.3) higher total PCMH score, with a particularly strong association with patient tracking and registry (26.7, 95% CI 23.6-29.8), care management (20.1, 95% CI 17.5-22.7), and test and referral tracking (12.7, 95% CI 9.1-16.3).
Having one additional type of financial performance incentive (maximum possible = 10) was associated with a 0.7-point (95% CI 0.2-1.1) higher total PCMH score and with higher scores in all PCMH subscales except external coordination.
Having one additional type of hospital affiliation (maximum possible = 6) was associated with a 1.6-point (95% CI 1.1-2.1) higher total PCMH score and with higher scores in the subscales care management, test and referral tracking, and external coordination.
Total PCMH score and subscales varied across US census divisions. For example, after controlling for other characteristics, HCs in the Mountain division had a 4.3-point (95% CI 2.0-6.5) lower total PCMH score than HCs in the East South Central division.
Other characteristics, such as higher percent margin, larger annual patient volume, and fewer minority patients served by the HC, were also associated with higher PCMH scores.
Subgroup Analyses Among Health Centers with an Electronic Health Record
In subgroup analyses for 310 HCs with an EHR (Table 5) , we observed positive effects of more types of financial performance incentives and more types of hospital affiliations, similar to those in the main analyses among the overall sample. Compared with HC location in a state without state-supported PCMH activities in 2009, HC location in a state with statesupported PCMH initiatives and PCMH payments (from multi-payer, Medicaid, or Children's Health Insurance Program) had a 2.8-point (95% CI 0.2-5.5) higher total PCMH score. PCMH scores still varied across census divisions.
DISCUSSION
We found that several factors were independently associated with PCMH capability in health centers on a national basis, including the presence of an EHR, financial incentives, and hospital affiliations. Each of these factors was correlated with total PCMH score and more than one PCMH subscale. In bivariate analyses, state-supported PCMH initiatives and PCMH payments were also associated. The same general pattern of results was seen when we limited analyses to HCs with EHRs. While a one-point change in PCMH score had a relatively small effect on operating cost and clinical quality, 37, 38 variables with large effect size per unit, those with large room for change, and aggregation of variables may have clinically significant effects on cost and patient outcomes. While our cross-sectional analysis cannot prove a causal relationship, our finding of a strong correlation between the presence of an EHR and high PCMH capability in HCs suggests that HRSA support for EHR adoption in HCs may have yielded important improvements in PCMH capability. Not surprisingly, the effect of EHR adoption was considerable for the subscale patient tracking and registry and care management. It is worth noting that while EHR was important to the development of PCMH capability, and may enable some PCMH features, it was not essential. 40 Our PCMH scale did not require an EHR for clinics to obtain a high PCMH score. In our study, 21% of clinics in the top quartile of total PCMH score did not have an EHR.
Providing more types of financial performance incentives to clinics and providers was associated with higher PCMH capability in HCs. This finding is consistent with results of previous studies in physician organizations, 10, 11, 16 yet novel in its specific focus on HCs nationwide. We asked HCs whether the clinic or individual providers could receive financial incentives for achieving goals such as high patient satisfaction and certain clinical care targets. These incentive types feature prominently in major payment reforms such as pay-for-performance. Our findings may suggest that when providers are offered these types of financial incentives, they may implement activities that cause clinics to function more like a PCMH.
Having more types of affiliations with local hospitals was also associated with higher PCMH capability in HCs. This finding is consistent with that of a previous study among family medicine practices in the state of Virginia. 15 In the context of the ACA, affiliations between HCs and local hospitals may increase as providers begin to form accountable care organizations (ACOs), which aim to combine hospitals, physicians, and other health care providers to provide highquality coordinated care. If ACOs provide new opportunities for HCs to develop and enhance relationships with local providers, HC's PCMH capability may improve.
In addition to census division, another regional characteristic-state support of PCMH activities-may explain some variation of PCMH capability in HCs. We found strong significant effects of HC location in a state with statesupported PCMH initiatives and PCMH payment by payers in the subgroup analyses among HCs with an EHR. State participation in PCMH initiatives such as legislation requiring larger payments to medical homes by insurers may encourage HCs to increase their PCMH activities. State support of PCMH activities may be particularly important to HCs, since most state activity involves the Medicaid program, which is the single largest payer for HCs.
A few other characteristics such as percent margin, annual patient volume, and percent minority patients were also significantly associated with PCMH capability. The effects were small based on the unit we used to measure the characteristics, but could be practically significant at the extremes. For example, after accounting for other characteristics (e.g. percent uninsured patients), percent minority patients was negatively associated with PCMH capability. Given the wide distribution of this characteristic (range 0.08-100%, interquartile range 13.4-73.2%), HCs that serve a larger proportion of minority patients may need additional support to increase PCMH capability compared to their counterparts that serve a smaller proportion of minority patients.
Our study has several limitations. First, the cross-sectional study design did not allow us to assess causal relationships between the measured characteristics and PCMH capability. For example, the association between hospital affiliation and PCMH score could be either because more types of hospital relationships provide the HC with higher capability to perform as a PCMH, or because higher PCMH capability affords the HC more opportunities to affiliate with local hospitals. Second, PCMH capability was assessed at the HC's largest site, whereas some characteristics were measured at the overall center level. Although the assessment of the largest site may reflect the PCMH capability of a HC, some performance inconsistencies may exist between a HC and its largest site. Third, PCMH capability was assessed by HC leaders, whose subjective perception of organizational structures and clinical processes might deviate from those of frontline staff. Fourth, we did not have the data to measure certain potential characteristics of interest, such as the financial stability of the HC. Fifth, though our study response rate reached 70%, HCs that were excluded from the analysis may differ systematically from those that were included (e.g. hospital affiliation), and thus our results are not necessarily generalizable to all HCs. Sixth, we assumed the same additive effect for each financial performance incentive type and each hospital affiliation type, which may not be true, because individual types may interact with each other. Finally, while our measure of PCMH capability was fairly comprehensive and was based on the predominant assessment available at the time it was developed, 41 there are some aspects of the PCMH that our scale may not capture well, such as continuity of care or team functioning.
Overall, our study suggests that multiple characteristics are associated with PCMH capability in HCs. Because most HCs have an EHR in place (97.7% HCs with EHR installed in 2014), 36 we may focus on other features that were associated with PCMH capability, such as providing more types of financial performance incentives, supporting HC-hospital affiliations, and implementing state-level PCMH initiatives and PCMH payments. To perform as high-functioning PCMHs, it is important for HCs to have support from federal agencies, payers, states, and local communities. This study provides data to inform HCs and other stakeholders seeking to improve HC's PCMH capability.
